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ABSTRACT /? "})Lﬂ 3’5

The experimental determination of the buffeting on a launch vehicle is
analyzed, The statistical prediction of the gross vehicle loadings and dis-
Placements from wind tunnel data obtained from rigid models is considered.

The dynamic response of the vehicle in bending and in sloshing is described.
Design of a wind tunnel test that will determine the required data is outlined.
The instrumentation requirements are discussed. Data reduction techniques

are described that generate the power spectral densities of the aerodynamic
forcing. The scaling rules are included. Saturn I test data are reduced and
the results compared with the results of an aeroelastic test and a flight test.
The main portion of the report is contained in Volume I. The classified data
and results are contained in Volume II.
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FOREWORD

This report was prepared by the Aero-Space Mechanics Branch, Structures
& Mechanics Engineering Department, Huntsville Space Operations, Chrysler Cor-
poration. The work was authorized by task assignment R-AERO-SAT-I-IB/1-65,
work assignment AU-4, ContractﬁNASS-49;63 issued by the Unsteady Aerodynamics
Branch, Aerodynamics Division, Aero=Astrodynamics Laboratory, Marshall Space
Flight Center. The purpose of this study is to establish the data reduction
procedures for wind tunnel buffeting tests conducted with rigid models,
Saturn 1 data are reduced and compared with the results of an aeroelastic test
and with flight test data. Suggestions are made concerning the design of
rigid model tests,
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INTRODUCTION

A study has been made to determine methods for reducing wind tunnel
buffeting data taken with rigid models. Data from a series of Saturn I tests,
designated PSTL-1, were reduced by these methods. They are compared with
those of an aeroelastic model test and a flight test of the Saturn. The anal-
ysis is contained in Vol, I, which is unclassified, The PSTL~-1 tests are clas-

Sifinr‘ deev\{f‘a the fact that the aercelaobin Ffaata anr‘ +han ‘-\nFFel-{nn dot+a from

—ia Cpaibl LG ildanit G- L DA LUUOLO Liv Ll VUL a T wal: (S NS M2 8

the flight tests are not classified. The PSTL-1 data are given in Vol. II,
which is classified.

The bending moments generated by buffeting are determined by the cross
spectrum method. They are shown in figures 1 through 8. The limits of the
bending deflections are shown in figures 9 through 12. A comparison of the
computed and measured RMS pitching moment coefficients is given in figure 13.
The power spectral densities of the moments are given in figure 14 and 15.

The local normal force coefficients measured in the PSTL-1 tests are shown in
figure 16. The minimum and maximum PSTL-1 bending moment distributions are
compared with the bending moment distributions obtained in the aerocelastic
test in figures 17 and 18. The vehicle deflection at the instrumentation unit
during a Saturn flight is given in figure 19.
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